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Abstract 
 
In contemporary contexts of complex,  integrated policies,  it has become  ever more 
essential to assess whether environmental political commitments are effectively 
implemented. Endeavouring   to find  out,  the  evaluator  finds  himself ‘‘on-board’’: 
committed to one problematic, under strategic pressure,  caught  between  paperwork 
and  field investigation  and  looking  for markers  in ever  changing situations  and 
discourses. Based on evaluative research on environmental management programs in 
an arid region,  the Senegal River valley, this paper reviews the pitfalls the evaluator 
has to confront, the successive deconstruction, reconstruction and assessment  phases 
the evaluation has to go through, and proposes an ‘‘on-board’’ framework evaluation 
to prevent blurring of the environmental  bottom-line. 
 
Key words  : environmental  efficiency, environmental  policy, Senegal River, strategic 
environmental  management, strategic  evaluation. 
 
Re sume  
 
 Evaluer l’efficacit e  environnementale : directives  et  cadre d’ evaluation pour un syst eme 
embarqu e d’aide au pilotage 
 
Dans un contexte  ou   les politiques,  projets  et programmes de  gestion  de  l’environ- 
nement  se pre  sentent  comme  des  dispositifs de  plus en  plus complexes,  il devient 
essentiel  de  s’assurer  que  les engagements environnementaux qui ont e te   pris sont 
effectivement mis en oeuvre.  Pour cela, l’article propose une approche d’e  valuation 
strate  gique relative – un syste me embarque  d’aide au pilotage – qui permet d’e  valuer 
l’efficacite   environnementale des  dispositifs de gestion  mis en oeuvre.  Base   sur une 
recherche e valuative des programmes de gestion de l’environnement dans la valle  e du 
fleuve Se  ne  gal, zone ou  les enjeux de lutte contre la de  sertification sont majeurs, l’article 
pre  sente  les pie  ges  auxquels  l’e valuateur  est confronte  ,  les principales e tapes  du 
syste me d’e  valuation par  lesquelles il doit passer, et propose une grille d’e  valuation 
« embarque e » qui permet de voir si les objectifs environnementaux sont atteints et sinon 
d’e  valuer dans  quelle mesure les dispositifs s’en e cartent. 
 
Mots cles : cadre d’e  valuation,  efficacite   environnementale, e valuation  strate  gique, 
fleuve Se  ne  gal,  gestion  strate  gique  de l’environnement,  politiques environnementales.
 
 
 
 
 
 
S 
 
ince the 1980s, the environmen- 
tal field has seen an accumulation 
of   commitments   (policy   goals, 
principles,     international     conventions) 
and   of  rules,   plans,   programs,  and 
projects intending  to fulfil them. In much 
of the field, a major issue is now to find out 
whether  policies  (i.e.,  rules, plans,  pro- 
grams, and projects) really meet existing 
commitments. Evaluation in general, and 
especially evaluating  the environmental 
effectiveness of policies – whether or not 
they   meet   the   environmental   bottom- 
line – increasingly  becomes  a prerequi- 
site for further progress  in environmental 
management    and    policy    (Mickwitz, 
2003; Crabbe  and  Leroy, 2008). 
The problem can be framed in two quite 
different ways,  depending on the status 
conferred  to dissension  about  the goals 
and   means   of  environmental   policies 
(Scrase  and  Sheate, 2002).  First, one 
may  regard politics  and  dissension  as 
confined to goal-setting, and so as having 
been settled by institutional commitments 
(international   treaties,    EC   directives, 
national  laws).  From  that  perspective, 
the   implementation    of   environmental 
commitments is seen as a joint challenge 
shared by all actors. The explanation for, 
and    the   remedies    to,   gaps    in   the 
implementation  is then to be  looked  for 
in difficulties  such as  coordination pro- 
blems,  poor  organisational  design  and 
administration, technical obstacles, insuf- 
ficient   methods    and    indicators,    etc. 
Second, one  may,  on  the  other  hand, 
view   environmental   political   commit- 
ments  as  just one  step  in an  on-going 
struggle  that is underpinning the transi- 
tion to a more ecological society.  From 
that  perspective, the implementation  of 
any   environmental   policy   is  no   less 
political,  and  thus strategic  and  dissen- 
sion ridden,  than was the negotiation of 
the commitments the policy is meant  to 
meet.   Furthermore,   the   evaluation   of 
environmental  policy must then itself be 
seen  as  subject  to the same  dissension 
and  struggle. 
Our  experience  of,  and   research on, 
environmental policies and management 
clearly    converge     with   Scrase    and 
Sheate’s analysis and conclude in favour 
of the second, more strategic, perspective 
on environmental commitments, policies, 
programs and  their evaluation. This has 
profound  consequences  for  the  theory 
and   practice   of  evaluation.  It  justifies 
critical reluctance  towards  methods  that 
rely on consensus-building between stake- 
holders convened ‘‘around the table’’, if 
these methods run the risk of providing a 
majority to stakeholders  eager to ‘‘drown 
the fish’’ of the environmental  effective- 
ness of policy. As an alternative, we have 
 
proposed a concern-focused  evaluation 
(Mermet  et  al.,   2010),  based  on   a 
‘‘strategic   environmental   management 
analysis   framework’’   (Mermet   et  al., 
2005). Concern-focused  evaluation  can 
be   summarised   in  the  following  four 
points: 
– defining  the focal concern; 
– developing criteria  and  synthesizing 
observed   variations   in  environmental 
quality; 
– identifying policies  that contribute  to 
the concern being met or not. The ‘‘actual 
policy’’ regarding that concern  consists 
of the whole  set of public  policies  that 
impact it positively or negatively (e.g.,  in 
matters of wetland  conservation  in arid 
regions:   agricultural  development   and 
irrigation programs, subsidies to several 
crops   and   intensive  agricultural   prac- 
tices,   hydroelectric    development    pro- 
jects,  wetlands  conservation  programs, 
etc.); 
– evaluating  policies specifically aimed 
at meeting  environmental  commitments. 
By assessing  the ‘‘intentional policy’’, by 
understanding how it actually plays out 
in the wider  picture of ‘‘actual policy’’, 
the evaluator  will see  all the classical, 
non-dissensual causes of implementation 
gaps. 
But he  will also  uncover   causes   and 
responsibilities  that are  often obscured 
by consensual framings and  methods of 
evaluation. Furthermore,  he will clearly 
situate the multiple aspects  of implemen- 
tation and  its difficulties in the strategic, 
dissensual scenes and struggles of policy 
implementation. 
This article is based on research carried 
out over a period  of six years  that has 
combined    diagnostic   analysis   of  the 
degradation of wetlands and ecosystems 
in the Senegal valley and  policy evalua- 
tion of environmental programmes asso- 
ciated  with hydropower development  at 
the Manantali dam on the Senegal River 
in   West   Africa   (Leroy,   2006).  The 
purpose  of the research was to develop 
and  support  detailed  elaboration of the 
theoretical  and  methodological ‘‘strate- 
gic environmental management analysis 
framework’’. We will not be going back 
over  how  this case  study  allows  us to 
consolidate  the   four  phase    logic   of 
concern-focused  evaluation, as  this has 
already been  explained in  a previous 
article (Mermet et al., 2010) but we will, 
however, be going further into how these 
evaluations  are conducted, by providing 
the guidelines and tools that the evaluator 
will be  using.  The article  will be  orga- 
nized  in two main parts before  the final 
discussion.  The first reviews  in a prag- 
matic  way  six challenges  that the ‘‘on- 
board’’  evaluator  has  to take  up,  and 
 
proposes guidelines to steer his way 
through the confusion and turmoil of 
volatile environmental issues. The second 
accompanies the evaluator  through  the 
case  study of the Senegal River reflects 
more systematically on steps and tools for 
the enterprise and shows how these 
solutions can  be integrated into an ‘‘on- 
board’’  evaluation   framework.   Finally, 
we will discuss some  of the theoretical, 
methodological and  practical  issues 
raised  by this approach. 
 
 
Six challenges and guidelines 
for the evaluator who wants to get 
at the environmental bottom-line 
 
Evaluating environmental public policy 
involves analyzing managerial arrange- 
ments that transform externality problems 
into  strategic  settings.  That is why  the 
general methodology  of our research on 
the Senegal River (Leroy, 2006) is in line 
with pragmatic sociological  methodolo- 
gy to account  for the shaping  of these 
strategic settings, based on a longitudinal 
case   study,   as   highlighted   by   other 
authors (Coutouzis and  Latour, 1986; 
Barbier, 2008). Working on the process 
of organisation as  it evolved,  confronts 
the  evaluator   with  a variety  of  vested 
interests and motivations, quite often 
contradictory  or conflictual, with a multi- 
tude of rationalities,  and  with controver- 
sies of a strategic nature connected with 
the organisational process (Chanal et al., 
1996). Given that the zone  in question 
revealed conflicts, as in most situations of 
environmental management, particularly 
concerning the use of the rivers resources, 
we decided to understand the asymmetry 
of power  which develops, and  the 
controversies and  conflicts that cause 
problems  in the context of a more 
ecological management of the river. 
Drawing  upon  the  extreme  diversity of 
interests revealed by these controversies 
and  conflicts is another  methodological 
aspect  that is provided  by the compre- 
hensive sociology and by the sociology of 
collective action (Crozier and Friedberg, 
1980) that we have mobilized in this 
research. Our methodology, in which the 
triangulation  of data  plays  a vital role, 
consists of a combination  of: 
– socio-ethnological   inquiries  resulting 
from interviews with the actors and 
organisations implicated in Senegal 
River’s   environmental     management, 
and  participant observation; 
– documentary analysis: a retrospective 
analysis   of  the   numerous   documents 
produced by the actors  throughout  the
 
 
 
process  of managing (activity reports, 
strategic documents, procedural docu- 
ments, etc.) as well as the documents  of 
reference  that justify their actions (scien- 
tific articles,  literature and  surveys relat- 
ing to the problem they are trying to 
resolve, legal  texts, etc.); 
– qualitative  analysis  of  inter  network 
communication (bulletins, website, the 
Internet, campaigns, etc.); 
– fieldwork observation  when  possible 
(for a more detailed  presentation of our 
methodology see Leroy, 2006). 
As in our previous experiences when 
evaluating wetland’s public policy in 
France  (CIME, 1994; Mermet,  1996), 
or as in the evaluation  of integrated 
coastal management programmes (Bille , 
2007),  we   were   faced   with  certain 
actors  who may obstruct the evaluation 
by concealing certain problems and 
responsibilities.  It  is therefore  essential 
that the evaluator, like the researcher, is 
aware of  criticisms arising  during  the 
evaluation  process  which could be used 
for strategic  ends  as  well as  rhetorical 
arguments intended  to disqualify pro- 
blems,   to   remain   approximative,   to 
avoid  clarification,  or to jeopardise the 
debate. Based on these studies we have 
identified  six potential  pitfalls confront- 
ing   any   evaluator   who   is  intent  on 
getting at the environmental  bottom-line 
of   policies,   programs  and    projects. 
Since   they   combine    different   levels 
– tactics   of   the   evaluation    situation, 
methodology, position  of the evaluator 
and   framing  of  the  evaluation  –  they 
may  come  out  as  heterogeneous. But 
taken  together  they provide  pragmatic 
and   experience-tested  complementary 
perspectives  on  the challenges of ‘‘on- 
board’’  evaluation. As we present  each 
of the six challenges, we introduce it with 
the  presentation of a simple  guideline 
suggesting  how it may be overcome. 
 
 
Refuse consensus 
as a sine qua none condition 
for implementation and  evaluation 
 
There  is  a strong  tendency   to  assess 
policies   in   terms   of   goals   that   are 
accepted by all or most parties or 
stakeholders. In many situations, this 
hinders evaluation  of environmental 
management because there is little 
consensus  on the level of ambition  with 
which an environmental  goal  should be 
pursued,  or on the nature of environmen- 
tal goals.  A frequent  compromise  is to 
redefine  the aims of the policy through 
stakeholder’s participation and pluralistic 
or deliberative evaluation methodologies 
(Monnier,   1992;  House   and   Howe, 
1998). This often  results  in  constantly 
re-negotiating  criteria amongst  a consti- 
tuency  of stakeholders, many  of whom 
hold both a strong position of power and 
a reticence  towards  ambitious  environ- 
mental goals.  This may result in relegat- 
ing environmental effectiveness in 
evaluations, often to the point  where  it 
is lost sight of and  disappears from the 
agenda. 
To overcome  this problem,  the evaluator 
should be prepared to base  his environ- 
mental   evaluation    on   environmental 
goals  that do  not always  receive  wide 
support in the field where he conducts his 
work. He can then base his evaluation on 
environmental criteria that are viewed as 
clear and compelling by those actors who 
are  committed  to environmental  goals, 
even  if such  goals  do  not attract  wide 
support at a given time, in a given field 
situation. In the Senegal valley research 
presented below (Leroy, 2006), this was 
done  by focusing  on international com- 
mitments taken by the riverside states on 
wetland protection, water management 
and biodiversity in an arid region. 
Although interviews showed such stan- 
dards  were met with reluctance  by many 
actors  in the field, they provide  a clear 
and legitimate base for an environmental 
evaluation of how the ecosystem is really 
managed. 
 
Start from clear environmental 
commitments, 
rather than from one program 
 
Another tendency  is to focus evaluation 
on one given program, rather than on the 
environmental  problem  at hand. This is 
rarely relevant for environmental  evalua- 
tion because most environmental  pro- 
blems  have   complex  causes   and   are 
subject to many policies and  programs. 
Analysing just one of them for evaluation, 
it may be difficult or irrelevant to connect it 
with the environmental  bottom-line. 
So the evaluator may rather start not from 
one  program or the other,  but from the 
environmental  bottom-line he has  set as 
the basis for his evaluation. For example, 
in the 1994 French wetland  policies 
evaluation  (CIME, 1994), it rapidly 
became clear  through  a survey  of  all 
public programs affecting  the condition 
of wetlands  that the decreasing quantity 
and   ecological  quality  of  French  wet- 
lands  is the  result of policies  from the 
Ministries of agriculture (drainage, fir 
plantations  in bogs,  dams and  pumping 
for irrigation), of industry (hydroelectrici- 
ty, gravel  extraction)  or of public works 
(dredging and  filling for canals, har- 
bours, or other infrastructure), rather than 
of  conservation   programs  which  were 
directly enforced  on only approximately 
7% of the total wetland area at the time of 
the  evaluation.  To  evaluate   with  the 
environmental  bottom-line in view,  it is 
crucial   to  consider   the  whole   set  of 
policies with an impact. Otherwise, one 
could well end up with a situation where 
the degradation of wetlands is imputed to 
the ineffectiveness of wetland  protection 
programs, when it is mainly caused, for 
instance,   by  an   agricultural   drainage 
policy.  Blaming  a bad   environmental 
bottom-line  on  those  few  actors   who 
struggle in favour of the environment seems 
less useful than clearly assessing the impact 
of  other  policies  that  are responsible 
for environmental  degradation. 
 
 
Aim at sufficient proof 
rather than at unachievable  datasets 
and  calculations 
 
Environmental systems are complex and 
change  with  time.  Characterising an 
ecosystem,  measuring  how its quality 
evolves,  can  rapidly  turn into technical 
puzzles.    How   exact   and   exhaustive 
should the data  be for an adequate 
assessment  of the environmental bottom- 
line? In our work,  we  have  repeatedly 
noticed situations where excessive 
demands on  the  quantity  or  quality  of 
data were bogging down the evaluation. 
This can happen as a result of arbitrarily 
high  standards by  experts,  or  through 
actors  who are  hostile to environmental 
evaluation. This has proven instrumental 
in the high impact of the wetland  policy 
evaluation  study (CIME, 1994). Actors 
hostile to the evaluation  first claimed that 
one  could  not  assess  variation  of wet- 
lands conditions,  without a precise  map 
of wetlands at the beginning and the end 
of the evaluation period. But if a wetland 
is  known  to  be  between 2,000  and 
3,000 hectares  in surface (the lack of a 
precise figure being due to difficulties and 
debates about  limits on  fringes  of  the 
wetlands),  if there is an 800-hectare 
drainage  program in  the  heart  of  the 
wetland,   and  if no  other  changes are 
manifest, then it is clear enough  that the 
wetland  will be  reduced by about  800 
hectares. So the evaluator  can insist that 
the evaluation does not yield to demands 
for irrelevant levels of precision,  data 
quality, or levels of proof, but focus on the 
best  feasible  demonstration in the  real 
situation. 
 
 
Firmly link environmental political 
commitments to ecological criteria 
 
In evaluation  situations, pulling together 
political   commitments  and   ecological
 
 
 
and technical data, often seems like 
linking  together  two  disconnected 
spheres, with different languages, actors, 
logics and  experts.  The gap  is often so 
wide that this can become  an obstacle to 
evaluations that clarify the environmental 
bottom-line. For instance,  political  com- 
mitments often both leave a wide margin 
for interpretation  and  include such long 
lists of items, or ‘‘to-do lists’’, that the key 
environmental  items are lost. 
Assessing the environmental bottom-line, 
however,  does  require  that one  clearly 
connect political commitments on the 
environment and  scientific/technical cri- 
teria. Just as the evaluator  had to clearly 
posit which environmental  commitments 
he was going to use as the bottom-line for 
his evaluation, he  also  has  to translate 
them into ecological and  technical  crite- 
ria. Our findings have shown that in most 
situations, an appropriate diagnosis can 
identify a very limited number  of issues 
that are crucial if the ecological problem 
is  to  be   solved,   and   that   are   core 
obstacles, i.e.  the ‘‘hard issues’’, which 
environmental policies come up against. 
Defining these few issues that connect 
knowledge on the main needs of ecosys- 
tems and the most relevant environmental 
political   commitments  requires   an   in- 
depth  screening  and  interviews both on 
the political and technical side. But once 
this is done, one can focus the evaluation 
on the decisive hard issues that will make 
an  essential  difference for the  environ- 
mental bottom-line. 
 
 
Assess the relevance of programs, 
goals and  outcomes 
to crucial ecosystem issues 
 
Another  challenge is the  gap  between 
commitments  with  a wide   scope   (for 
instance   sound  management  of  water 
at  the  watershed scale)  and  tools and 
programs with a much  more  restricted 
scope  (for instance  program subsidising 
residual  water  purification at the house- 
hold level). If the gap  is very wide, 
evaluation  may  tend  to opt  for one  of 
three strategies, each  of which miss the 
environmental  bottom-line.  If  it focuses 
only on the scope of one program, it may 
lose sight of the main environmental 
issues.  If  it embarks  upon  the  task  of 
assessing all programs relevant  for an 
environmental  issue at once,  it may end 
up   bogged  down   in   an   unfeasible 
project.  If it renounces  the evaluation  of 
given  projects  and  programs and 
declares itself satisfied with a more 
general view of the situation, it tends to 
miss the crucial concrete  issues of imple- 
menting environmental policy in the field. 
What  the  evaluator  can  do  here  is to 
strike a balance by  focusing  on  those 
few projects and programs that are most 
relevant  to  account   for  the  degree  to 
which  the  environmental  bottom-line is 
met  or  not.  Their in-depth  analysis   is 
likely to reveal essential information and 
understanding about  the difficulties and 
opportunities. The Senegal valley evalua- 
tion presented below  will illustrate how 
the evaluator  can  link political  commit- 
ments and action programs and look for 
relevance  – that is, both to choose which 
programs should  be  analysed, and  to 
evaluate each program based on a clear 
understanding of what can make it 
relevant or otherwise in terms of the 
environmental  bottom-line. 
 
 
Embed management systems 
and  evaluation tools 
to concrete situations 
 
A last potential pitfall lies in the tendency 
to isolate administrative and technical 
environmental management systems from 
the threefold background of the political 
scene  and  environmental  commitments, 
the concrete social and administrative 
contexts of program implementation, and 
the real environmental field conditions. A 
rational approach to the implementation 
of environmental programs, at the risk of 
caricature, can  be  summarized   in  the 
following way: once political commit- 
ments have  been  made, they could  be 
translated  into technical criteria and 
indicators; those could then be used 
directly both for the design  of programs 
and  for their evaluation. If the system is 
coherent  enough  from the start, there 
should be no need  to go back  either to 
political debates on aims, or to the 
intricate analysis of social and organisa- 
tional implementation, nor to open  new 
debates on the science of the case.  One 
would just have to gather  information on 
the indicators  and,  from there on, 
evaluation   would  just  be   a technical 
and  administrative  matter  of compiling 
and  treating data. 
Whereas such approaches may seem to 
provide a rational way of staying focused 
on the bottom-line right from the start, they 
run a major  risk of failing.  Indeed,  by 
staying on technical and apparently more 
objective ground, they do not escape 
political and stakeholders’ pressures to 
avoid  or water  down  criteria  that  may 
expose insufficiencies and hard issues. 
Rather, the pressures  are  played  out in 
technical form (methodology, data, etc.) 
and are difficult to discuss openly if 
technical  (methodological) and  political 
questions  are  not dealt  with in parallel. 
Systematic and continuous systems of 
indicators  tend  to induce  much  higher 
demands on data than what is sufficient to 
demonstrate  important  changes in  the 
environment  bottom-line in an  external 
evaluation. Also, these  approaches are 
vulnerable  to the  pressure  of (political) 
time. After an  interval of several  years 
between the inception of the system and 
its use for evaluation  it can  be  easy  to 
evade  or redefine  political commitments 
presented as obsolete. 
The evaluator  can  choose  the opposite 
path.   Rather  than  trust  – or  distrust – 
management and   monitoring  systems, 
he  can  systematically  revive their con- 
nections   with   political   environmental 
commitments.   To  do   so  he   may   re- 
examine   (a)  the  meaning  of  previous 
political  commitments;  (b) the  real  ad- 
ministrative and social functioning of the 
corresponding  programs;  and   (c)  the 
concrete  environmental  situation  in the 
field   – and    then   connect    the   three 
dimensions. The impact of an evaluation 
lies precisely  in cross-examining   these 
elements. Does it hold well in the current 
situation  (political,  administrative   and 
social, ecological)? If not, why not? And 
what re-commitments are called for if we 
are  finally to take up the environmental 
challenge? In that  sense,  evaluation  is 
profoundly different from the administra- 
tive follow-up of action  programs deriv- 
ing from past political commitments. It is 
closer to laying the foundation for a new, 
or renewed, commitment,  and  thus, to 
strategic  planning  of the future. 
 
 
 
Evaluating an environmental 
management program 
in the Senegal valley: an ‘‘on-board’’ 
approach and framework 
 
Each of the six challenges we have  just 
reviewed can be difficult to overcome, but 
they  are  also  interconnected.  They all 
have  to  be  dealt  with every  time  one 
wants clear answers  on the environmen- 
tal bottom-line. Inversely, if one challenge 
is poorly met, it tends to make the others 
more difficult. For instance,  unclearly 
stated goals confuse the definition of 
technical  criteria and  the acquisition  of 
data. So an  effective evaluation  has  to 
rely on a methodology  that meets these 
challenges in an organised way. We will 
now introduce,  illustrate and discuss 
evaluative research on environmental 
management programs in the  Senegal 
valley (Leroy, 2006). Of course, designs 
can,    and    will,   vary   depending   on
 
 
 
environmental and policy issues, and on 
evaluation use intentions in the context of 
the evaluator’s strategic situation (Patton, 
2008). But whatever  the detailed  tools 
and steps of the methodology chosen, the 
‘‘on-board approach’’ has three phases: 
– phase 1: deconstruction, to go beyond 
the apparently consensual environmental 
management that is usually presented; 
– phase   2:   reconstruction,   when   the 
evaluator  posits criteria  for his analysis 
and  assessment; 
– phase   3:  assessment, when  he  con- 
fronts the realities of the field in relation 
to the  environmental  commitments,  the 
bottom-line. 
 
 
The deconstruction phase: 
concrete situations 
in place of management discourse 
 
Evaluation  starts from a roughly  stated 
environmental  problem  and  a complex 
field situation. In the Senegal valley, the 
central environmental issue is the impact 
of two recently  built dams,  and  of on- 
going  projects  to modify their manage- 
ment and  potentially  complement  them 
with new hydraulic  works. 
The Senegal River, 1,700 km long,  is 
shared  by four main riparian  states: 
Senegal, Mauritania, Mali, and Guinea. 
It flows through mostly desert regions.  Its 
natural hydrology  reflects the conditions 
of the upper basin,  and being  tropical is 
characterized by a period  of high water 
(July-October) with a flood peak usually in 
September    (3,515 m3/s   characteristic 
flood  flow) and  a period  of low water 
(4 m3/s characteristic low water  flow). 
The absorption of the flood is very 
important (low slope and large  overflow 
in the floodplain) and the flood propaga- 
tion  between entry  into  the  floodplain 
(Bakel)  and   the  delta   800 km  down- 
stream  (Dagana)  takes  over  a month 
(Rochette, 1974; Albergel et al., 1993). 
These averages hide a huge inter-annual 
variability that has been modified with the 
commissioning of the dams in 1987. 
Yearly floods create a complex of aquatic 
and  terrestrial habitats  which are  essen- 
tial for biodiversity (Trochain, 1940; 
Bourlie re  et al.,  1976; Ba  and Noba, 
2001), birdlife (Morel and Morel, 1990), 
fisheries (Reizer, 1974), grazing and for 
flood recession agriculture (Boutillier and 
Schmitz, 1987). The Senegal valley and 
the estuarine  zones  were areas of 
extraordinary ecological richness which 
have degraded over a century of agricul- 
tural  development   (dykes,  irrigated 
areas)  which  has  accelerated over  the 
last 20 years, following the Saharan 
drought,   when   two  dams   were   built 
(Leroy, 2006). Upstream,  the Manantali 
dam was built in the 1980s and came into 
operation in the 1990s, with the triple 
purpose   of  complementing   low  water 
flows for: (i) irrigation along the valley; (ii) 
navigation; and (iii) hydropower. Its main 
impact   is  the   disappearance  of  the 
natural annual flood which  is vital for 
wetland ecosystems along the valley, for 
water  habitat  and  fisheries,  for ground- 
water and vegetation, for flood recession 
agriculture and more generally  tradition- 
al,  ecosystem-services  based activities, 
such as fishing, farming and range 
management (Boutillier et al., 1962; 
Lericollais and  Schmitz, 1984; Schmitz, 
1986). Downstream,  the Diama dam 
blocks the dry-season intrusion of sea 
water   along   the  river  bed,   with  the 
purpose   of  preserving   and   increasing 
freshwater resources,  especially  for mas- 
sive irrigated  agriculture  projects  in the 
delta. Its main impacts are  severe distur- 
bance of the  estuarine  ecosystem  and 
replacement of most associated habitats 
by intensive agriculture.  The damage to 
ecosystem functioning and biodiversity is 
considerable, yet mitigated  by the crea- 
tion of protected areas that are artificially 
supplied  with water,  mostly to conserve 
some  habitat  for migratory  birds.  Both 
dams and large-scale hydraulic engineer- 
ing works have  been  carried  out under 
the authority of the Organisation for the 
Development    of   the    Senegal   River 
(OMVS), an intergovernmental organisa- 
tion grouping  Mali, Senegal and  Maur- 
itania.  Created to promote the economic 
development  of the Senegal River basin, 
the  OMVS hosts  the  technical  team  in 
charge  of  planning   and   management 
the dams,  and  its governance relies on 
negotiation between  the member states. 
The main current project  is to equip  the 
Manantali dam with a 200 MW capaci- 
ty hydro-electric power  generation, that 
would  provide  about  800 GWh   in  a 
average  hydrology   year,   to  be   dis- 
patched  to  the  respective   capitals   of 
Senegal, Mauritania, and Mali, through 
1,400 km of transmission lines. Interna- 
tional  funding  for  the  project,   by  the 
World  Bank  and  several  donor  coun- 
tries, has been  made  conditional  on the 
satisfactory  implementation   of  a com- 
prehensive  ‘‘Program for Environmental 
Impact    Mitigation    and    Monitoring’’ 
(PASIE). How effective is this program, 
in environmental  terms? And what  are 
the prospects  for the ecosystems  of the 
Senegal valley  under  current  develop- 
ment projects? 
The  deconstruction   phase   starts  from 
reading  official   documents.    To  push 
beyond a management discourse empha- 
sising  consensus   and   environmentally 
responsible   choices,   one  has  to  open 
the black box of political intrigue, of 
intricate  management systems and  pro- 
grams,  of highly complex ecosystem 
issues.  In the  Senegal valley, this was 
done   through   an   extensive   study  of 
existing   documents,    both   managerial 
and  academic, and  a program, in the 
first year of investigation, of 50 interviews 
with policy-makers, managers, engi- 
neers,  natural and social scientists, local 
resource   users.  This work  revealed  a 
plethora of information, social and politi- 
cal, anthropological, managerial, hydro- 
logical  and  ecological. After a year  of 
such open  investigation,  the importance 
of the accumulated information brought 
to light major contradictions and  contro- 
versies between  sources  about  the facts 
and diagnosis of the case, serious gaps in 
knowledge and  data, contradictory   or 
incompatible  points of view from various 
actors on values, management issues, 
options  and  prospects. In the  Senegal 
valley, this includes inter-alia debates on 
complex hydrological data about annual 
floods and their effects, abundant but 
heterogeneous and  incomplete  informa- 
tion   on   valley   ecosystems,    complex 
social, political, administrative and man- 
agerial processes that several manage- 
ment documents fail to comprehend. The 
evaluator now accumulates ample and 
relevant  material,   but  in  a thoroughly 
deconstructed  way.   He  seems   to  be 
worse  off  than  he  would  have  been, 
had he taken for granted the official 
management discourse  and  built his 
evaluation  from there. 
 
 
The reconstruction phase: 
re-defining relevance 
and  effectiveness 
 
A priority  is therefore  to reconstruct  a 
clear  picture  of the  ecological  criteria 
that will serve to assess  the environmen- 
tal bottom-line against which  ‘‘actual’’ 
and ‘‘intentional’’ policies will be evalu- 
ated.  This is largely  a matter  of deter- 
mining a small set of key environmental 
claims, of crucial drivers and  outcomes 
for ecosystems,  and  of combining  them 
to define  criteria.  The key issue here  is 
relevance: establishing  a very small 
number  of criteria  with high  relevance 
both to environmental  commitments and 
ecological issues. 
In the Senegal valley evaluation, the vital 
lead for this reconstruction was provided 
by the international conventions that 
helped  us to build  a normative  frame- 
work for the assessment  of programs 
decided by  governments,   intergovern- 
mental  organisations and  international
 
 
 
donors.   Moreover,   large   international 
environmental  agreements produce  rele- 
vant  bodies   of  work  that  link political 
commitments with managerial doctrines 
and  technical  understanding and  stan- 
dards. For instance  literature  produced 
by the Ramsar convention includes com- 
mitments on the conservation of wetlands, 
but also identifies key technical issues like 
wetland   functions  and   preservation  of 
lateral  and  vertical exchanges between 
hydrosystems  and  wetlands,  as  well  as 
the management concept of ‘‘wise use’’, 
that is, favouring human activities that rely 
on, and  do not damage, the ecological 
functioning of wetlands.  The result of this 
first effort of reconstruction is presented in 
table  1.  Senegal valley  environmental 
projects,   programs  or  policies  will  be 
assessed as to their effective contribution 
in fulfilling this set of commitments. 
However,  defining the issues fundamen- 
tal to environmental  bottom-line evalua- 
tion goes  only half way. One  still has to 
define the benchmarks against which the 
bottom-line will be  measured. Here  the 
issue  is  one  of  effectiveness:  do  pro- 
grams  make  enough  of a difference  in 
meeting    the    relevant    environmental 
commitments?  As discussed  above,  de- 
fining   the   benchmark  risks  bogging 
down  evaluation  if excessive  demands 
of precision  are  made, relative to limits 
in the available knowledge and  data. 
In the case  of the Senegal valley, as in 
some  previous  studies  (Cattan   et  al., 
1996; Poux et al., 1996), we adopted a 
very  simple  set  of  relative  benchmark 
levels.  The program under  assessment 
either leads  (or contributes  to): 
– rapid  degradation; 
– gradual degradation; 
– stabilisation  of  ecosystem  state  and 
functions; 
– restoration   of  ecosystem   state   and 
functions. 
These  criteria  allow  us  to  produce   a 
‘‘relative evaluation’’  which is why we 
designate  this  evaluation   as  an   ‘‘on- 
board  approach’’. The criteria  define 
the variations,  that is to say the ‘‘trends’’ 
and  not the ‘‘state’’ of the ecosystem,  in 
terms of slowing down,  stabilisation,  or 
acceleration of degradation processes. 
The programs, projects and  plans to be 
evaluated can  therefore  be  positioned 
within  a  standardised framework   of 
which  the  evaluative   reference   points 
are  the major environmental  issues. 
For each  of the key targets  defined  in 
table  1,  based  on  a triangulation   of 
available data  and  understanding from 
the  deconstruction   phase, we  defined 
qualitative  and   quantitative   criteria  to 
help   with  the   benchmarking  of  pro- 
grams’ aims and  outcomes. 
Regarding  the crucial issue of the annual 
flood,  for instance:  a lack  of artificial 
flooding,  or a high proportion  of years 
without such flooding (1 in 2 or 3 years) 
is interpreted  as  rapid  degradation; a 
weak  artificial flood (150,000  flooded 
hectares   or  40,000 hectares   of  flood 
recession   agriculture),   or  more  years 
without  flooding   than   in  the   natural 
hydrological pattern,   is interpreted   as 
slower  degradation; a regular  annual 
artificial flood with a fair duration  and 
volume (230,000 hectares  flooded,  or 
70,000  hectares    of   flood   recession 
agriculture  will count  as  a stabilisation 
on this issue; a regular  annual  flood of 
high  amplitude  (330,000  hectares, or 
110,000  hectares   of  flood  recession 
agriculture)  will be  seen  as  a form of 
ecological restoration. 
Regarding  the ‘‘wise use’’ issue, policies 
effectively promoting technical and eco- 
nomic  activities  that   do   not  rely  on 
ecosystem   functions  and   that  require 
infrastructure   works  that   hinder   such 
functions are  assessed as  rapid  degra- 
dation; policies that plan for the gradual 
disappearance of activities based on a 
sustainable use of ecosystem functioning 
(fisheries,   non-intensive   cattle-raising, 
flood    recession     agriculture. . .)    are 
assessed as  resulting in slow degrada- 
tion; policies that support and  revitalize 
such activities are  seen  as restorative. 
The same  construction  of criteria  for all 
five key issues leads  to a synthetic ‘‘on- 
board  evaluation    framework’’   cross- 
referencing relevance and effectiveness, 
that is, key issues and the level to which 
they  are   met  by  evaluated  programs 
(table 2). 
 
 
The assessment phase:  appraising 
programs  against  the environmental 
bottom-line 
 
The reconstruction phase  thus provides a 
clear  set  of criteria  against which  the 
environmental  effectiveness of manage- 
ment and  policies  can  be  assessed. As 
discussed    above,  such   management 
must be conceived  both at the program 
level – because the effective operation 
of such programs is the concrete basis of 
management – and  at  the  level of the 
overall human action on the ecosystem, 
i.e.  the sum of all impacting  programs 
and  activities which we defined  as  the 
‘‘actual’’ management of the ecosystem. 
To illustrate program assessment, we will 
focus on the Program for Environmental 
Impact    Mitigation    and     Monitoring 
PASIE. Identified  by states  and  donors 
as the main tool to attain environmental 
goals in managing the river Senegal, it is 
the  means   through   which  funding   is 
presented as conditioned on good  ma- 
nagement   of   the   environment,    and 
receives   major  funding  (in  the  1999 
OMVS  plan,  17.5 million US dollars, 
about 4% of the cost of the hydro-power
 
Table 1. Environmental commitments and  stakes in the Senegal River valley. 
 
 
 
Environmental commitments                                                              Environmental stakes for  the  Senegal River  valley 
Preservation of hydro-system functions                                                                                                      1- Release sufficient water  from the Manantali reservoir to maintain an  artificial flood 
(Ramsar  Convention,  Convention  on  Biological Diversity-CBD,                                                                    (to allow for flooding of the valley). 
Agenda 21  article 18,  Global Water Partnership  and  World Water Council)                                         2-  Limit dyke building and other unfavourable construction or alteration (to allow for 
lateral and vertical exchanges). 
Conservation of wetlands                                                                                                                               3- Safeguard  and  restore  wetlands in terms  of ecological quality as well as surface area. 
(Ramsar  Convention,  CBD, Convention  to  Combat  Desertification–UNCCD) 
Conservation of biological diversity and  of threatened  wild species                                                        4- Limit degradation  and  disappearance  of natural  resources:  maintain  viable populations 
(CBD,  Bonn Convention, Berne Convention, World Heritage  Convention,                                               of species in natural  surroundings  or re-populate,  restore  habitats  and  control pollution. 
Algiers Convention, Ramsar  Convention, Convention on International 
Trade in Endangered  Species-CITES, Agenda  21 article 15) 
 
 
 
Wise use of ecosystems and multi-usage management  at community level                                         5- Favour knowledge, innovations, and practices which preserve, maintain, (Ramsar  
Convention, CBD,  Agenda 21  articles 26)                                                                                   and  enhance  natural  ecological and  hydraulic functioning of wetland ecosystems. 
 
 
 
Table 2. « On-board » environmental evaluation framework for Senegal valley environmental commitments. 
 
 
  
Rapid degradation 
 
Slow  degradation 
 
Stabilisation 
 
Restoration 
Annual flood Lack of artificial flooding 
(flood coming only from  uncontrolled 
tributaries, high proportion of years 
without flooding) 
Weak artificial flood 
(or more  years  without flood 
than  in the natural  hydrological pattern) 
150,000  flooded hectares 
(or 40,000  hectares 
of flood recession agriculture) 
Regular  artificial flood 
with a fair duration and volume 
230,000  hectares flooded 
(or 70,000  hectares of flood 
recession agriculture) 
Regular artificial flood of high 
amplitude 
330,000  hectares flooded 
(or 110,000  hectares of flood 
recession agriculture) 
Lateral and  vertical 
exchanges 
Acceleration of major  dyke  building 
and infrastructure works and dredging 
in the  river bed with mitigation of impacts 
(or development at current rate 
without reduction of impacts) 
Development of dyke  building 
and  infrastructure  works in the river 
bed  with mitigation  of impacts 
Termination of dyke and  river 
bed  works limiting lateral 
and vertical exchanges or 
equivalent compensation 
Termination of major dyke 
and  river bed works 
and restoration 
of degraded areas 
Wetlands Infrastructure works in the river bed 
without wetlands protection 
Infrastructure works in the river bed 
with wetlands protection, restoration of 
existing protected  wetland areas 
No net loss (in surface or 
quality), termination of 
destructive  practices 
or equivalent restoration 
Termination of destructive  practices 
and restoration of degraded 
wetlands 
Biodiversity Uncontrolled use with negative  impact 
on the preservation of fauna  and flora 
and  disruption of natural  ecosystem 
functions 
Maintenance  of certain  species 
in protected areas,  gradual degradation 
of functional ecosystems 
Maintenance  of biodiversity 
at current levels. 
No net  loss 
Preservation  of functional 
ecosystems and restoration of habitats, 
regeneration  of species reproductive 
potential. 
Wise use Promoting technical and  economic 
activities that  do not rely on ecosystem 
functions and that  require infrastructure 
works that  hinder  such functions 
Gradual disappearance  of activities 
based on a sustainable use 
of ecosystem functioning (fisheries, 
non-intensive cattle-raising,  flood 
recession agriculture,  traditional 
forestry. . .) 
Maintenance at current 
levels activities based 
on a sustainable  use of ecosystem 
functioning (fisheries, 
non-intensive cattle-raising, 
flood recession agriculture, 
traditional forestry. . .) 
Support and  revitalize  activities 
based on a sustainable use 
of ecosystem functioning (fisheries, 
non-intensive cattle-raising, 
flood recession agriculture, 
traditional forestry. . .) 
 
plant project). The assessment  phase 
requires a detailed analysis of the design 
of the program, of its organisational 
operation and  of its implementation 
(allocation of funds, redefinition of 
priorities, etc.). 
The PASIE is a six-fold program: 
– mitigation  of  impacts  of  the  power- 
plant project; 
– involuntary resettlement and  compen- 
sation program; 
– optimisation of reservoir management; 
– health component; 
– monitoring, coordination, communication; 
– auxiliary actions. 
On   close   examination,  the   first  two 
concern  the construction  of the installa- 
tions and  the direct,  momentary  impact 
of the works, including resettlement and 
land acquisition in order to establish the 
transmission   towers   and   substations, 
access   roads   and   construction   work 
areas. The fourth is about  public health 
policy (all aspects  of proposed plans to 
improve  human  health  through  ecosys- 
tem management and  restoration  have 
been   rejected   at   an   early   stage   by 
OMVS). The sixth is about rural electrifi- 
cation  and  development, with no  rele- 
vance to the main environmental  issues. 
The   fifth  has   a  limited   element   of 
ecosystem   management,  through   the 
establishment of an Environmental Mon- 
itoring  Office  within OMVS  (Observa- 
toire de l’environnement), planned at a 
cost of 1.8  million US dollars.  The only 
part of the project with a bearing on the 
management of the valley ecosystems is 
the third. It receives  the lowest funding: 
approximately 15% of the programs 
budget.  The initial terms of reference  for 
this third part  of the program revolved 
around  two issues: 
– building   a  rainfall-runoff  model   to 
optimise the ecological use of water 
released for  floods  by  coordinating it 
with the natural  floods of non-dammed 
affluents of the river; 
– evaluating   floods  from  the  point  of 
view of ‘‘the theoretical needs  of natural 
habitats  and  of human  uses  relying  on 
them’’, so that release  for artificial 
flooding will ‘‘re-establish a considerable 
part the traditional  floodplain  functions’’ 
(World Bank, 1997: 35) and will ‘‘allow 
flood recession agriculture,  but also 
aquifers recharge, grazing land and 
forests  regeneration, fish reproduction, 
wetlands  management’’ (OMVS, 1996, 
section E-1: 3; OMVS, 1999, part C: 6). 
Such  terms  of  reference   have  a clear 
relevance to the key environmental issues 
of the  Senegal valley. Implementation, 
however,  led to major redefinition. 
The rainfall-runoff model  was  dropped 
from the program at the initiative of the 
French research institute in charge of it, 
on technical, cost and feasibility grounds. 
The final recommendation for this part of 
the programme is a fixed-date release for 
artificial  flooding  because ‘‘it will have 
only minor consequences on  electricity 
production’’.  Such a fixed-date  release 
does  not  take  advantage of synergies 
with  natural   flooding  (and   thus  leads 
to  smaller  levels  of  flood,  the  amount 
and  cost  of  water  released remaining 
constant), and leads, in years with a long 
interval between natural and artificial 
floods, to very negative consequences for 
ecosystems  and  flood recession  agricul- 
ture. The proposed release  is also 
conditional on  the technical  considera- 
tion  of the  water  level in the  dam  for 
ensuring optimal electricity production, 
which  results in adopting a no-release 
policy even in years with sufficient rainfall 
for flooding. 
The second  main  topic  of the  terms of 
reference   is  redefined   during  the  pro- 
gram  study phase  as a need  to charac- 
terise the ‘‘uses’’ of water.  It  effectively 
focuses mainly on water  for agriculture, 
both for irrigation and for flood recession 
agriculture.   The  first has   no  need   of 
annual  floods,  and  no  connection  with
 
 
 
ecosystem functioning – on the contrary, 
new irrigation perimeters are often built at 
the expense of wetlands,  forests, or 
extensive grazing land.  As for flood 
recession  agriculture,   they  find it hard 
to see it as sustainably  relying on 
ecosystem  functioning.  They propose to 
optimise the flooding of cultivated areas 
and  to retain  water  in a controlled  way 
through ‘‘simple hydraulic works’’. In 
other words, they recommend a transition 
towards  controlled irrigation by submer- 
sion, which would effectively disconnect 
flood recession  agriculture from the 
ecological functioning  of hydrosystems 
and  wetlands.  On  the other  aspects  of 
‘‘the needs  of natural habitats’’, only the 
issue  of  fish populations’   viability  has 
been investigated  seriously. The Canadi- 
an  experts  in charge of that part  of the 
study recommend  management aims for 
artificial flooding between 234,000 and 
200,000 flooded hectares, correspond- 
ing   to   what   we   defined    above    as 
‘‘stabilisation’’  or  ‘‘restoration’’  levels. 
These recommendations,  to our  knowl- 
edge, have not been adopted by the dam 
management in preparation by OMVS. 
All other  aspects   (grazing areas  and 
activities, forests, aquifer recharge, water 
quality, health connected with ecosystem 
management) were only granted means 
for light expertise  (between  5  and  10 
person-days  each).  They could produce 
no  new  information  or  analysis,   and 
made no difference in the output of PASIE. 
Our careful analysis of the PASIE studies 
and  their cross-checking  with other and 
previous hydrological studies clearly 
shows  that there is opposition  between 
the aims of maximising  the profitability 
of electricity production  and of ensuring 
a sufficient flood  (in amplitude,  length 
and   frequency)   to  sustain  ecosystems 
and traditional uses in the valley. Finally, 
OMVS has had to include some artificial 
flooding as one  of the objectives  of the 
dam’s   management.  It   has   done   so 
under  the social  and  political  pressure 
of poorer  farming communities sup- 
ported  by NGOs who depend crucially 
on flood recession agriculture and cattle- 
raising  in the valley. But the amplitude, 
length and  frequency  of the flood have 
been  reduced to as low a level as 
possible, the priority being electricity 
production  and  irrigation. 
When  measured against our evaluation 
frame, the PASIE leads to slow degrada- 
tion on some issues and  rapid  degrada- 
tion on others (table 3). One can choose, 
in examining  the PASIE, to focus mainly 
on efforts to attenuate the impacts: they 
slow down  the already rapid  degrada- 
tion of the ecosystems in the valley. Is it a 
compromise?  The PASIE also states that 
artificial flooding should be maintained 
for a transitory period  of 20  years,  until 
agriculture relies entirely, the planners 
expect,  on irrigation. 
When  carefully assessed beyond  its fine 
fac¸ade of demanding procedures and 
reasonable compromises,  the intentions 
and results of the PASIE contrast with the 
aims   for  wetlands   conservation and 
sustained  wise use, for functional hydro- 
systems,   to  which   the   states   of  the 
Senegal valley and their donors are 
committed (table 3). 
Do other programs or activities close up 
the  gap? We  studied  two  of  them  in 
detail, in Senegal (Leroy, 2006): the Left- 
bank  Land  Management  Plan  (PDRG, 
1994) and  the Regional Environmental 
Action Plan (MEPN, 1997). Although 
they contain  some positive features  that 
may slow down the degradation of 
ecosystems and lead to some restoration 
locally (Humbert et al.,  1995), they do 
not have  the  potential  of reversing  the 
trend.  During the deconstruction  phase, 
we looked  systematically for actors  and 
strategies  in favour  of a more  environ- 
mental management of the Senegal valley 
ecosystems  (such as  the study of 
environmental health on intestinal schisto- 
somiasis,  or  the  study  of the  Strategic 
reflection group commissioned by the 
Senegalese Ministry of Agriculture, or the
 
 
Table 3. « On-board » environmental assessment of the Program for Environmental Impact Mitigation and  Monitoring. 
 
 
  
Rapid degradation 
 
Slow  degradation 
 
Stabilisation 
 
Restoration 
Annual flood Lack of artificial flooding 
(flood coming only 
from uncontrolled tributaries, 
high proportion of years 
without flooding) 
Weak artificial flood 
(or more years  without flood 
than  in the natural  hydrological pattern) 
150,000  flooded hectares 
(or 40,000  hectares 
of flood recession agriculture) 
Regular  artificial flood 
with a fair duration and volume 
230,000  hectares flooded 
(or 70,000  hectares 
of flood recession agriculture) 
Regular artificial flood of high amplitude 
330,000  hectares flooded 
(or 110,000  hectares of flood 
recession agriculture) 
Lateral and  vertical 
exchanges 
Acceleration of major dyke 
building and infrastructure 
works and dredging 
in the  river bed with mitigation 
of impacts (or development 
at current rate  without reduction 
of impacts) 
Development of dyke  building 
and  infrastructure  works in the river 
bed  with mitigation  of impacts 
Termination of dyke and river bed 
works limiting lateral  and  vertical 
exchanges  or equivalent compensation 
Termination of major dyke and  river 
bed works and restoration 
of degraded areas 
Wetlands Infrastructure  works 
in the  river bed without wetlands 
protection 
Infrastructure works in the river bed 
with wetlands protection, restoration of 
existing protected  wetland areas 
No net loss (in surface or quality), 
termination  of destructive practices 
or equivalent restoration 
Termination of destructive  practices 
and restoration of degraded  wetlands 
Biodiversity Uncontrolled use  with negative 
impact on the preservation 
of fauna  and flora and disruption 
of natural  ecosystem functions 
Maintenance  of certain  species 
in protected areas,  gradual degradation 
of functional ecosystems 
Maintenance  of biodiversity at 
current  levels. 
No net  loss 
Preservation  of functional ecosystems 
and restoration of habitats, regeneration 
of species reproductive potential. 
 
 
 
Wise use Promoting technical and  economic 
activities that  do not rely 
on ecosystem functions and that 
require  infrastructure  works 
that  hinder  such functions 
Gradual disappearance of activities based 
on a sustainable  use of ecosystem 
functioning (fisheries,  non-intensive 
cattle-raising, flood recession agriculture, 
traditional forestry. . .) 
Maintenance at  current levels activities 
based on a sustainable  use of ecosystem 
functioning (fisheries,  non-intensive 
cattle-raising, flood recession agriculture, 
traditional forestry. . .) 
Support and revitalize activities based 
on a sustainable  use of ecosystem 
functioning (fisheries,  non-intensive 
cattle-raising, flood recession agriculture, 
traditional forestry. . .) 
 
 
 
Validation  of the environmental  assess- 
ment required by Canadian cooperation 
[Leroy, 2006: p. 328-334]). The best of 
their strategic  intervention  as  it is trans- 
lates in the results of the PASIE, which they 
fought to reorient as much as was in their 
power to do, with the results we just 
assessed. The compromise  on the Sene- 
gal valley ecosystems  is one of gradual 
degradation. It  is highly  fragile,  when 
considering the pressures from the irriga- 
tion,  electricity  and  navigation. In the 
Senegal valley  today,   riparian States 
and  their donors  are not on the way to 
fulfilling their international environmental 
commitments. 
 
 
Conclusion and discussion 
 
We   will  not  elaborate  here   on   the 
reasons (historical, political, financial, 
bureaucratic) which effectively confer a 
low priority to environmental commit- 
ments,  these  points  are   developed  in 
depth  in the detailed  case  study (Leroy, 
2006). Our main points here have been 
(1) to underline that environmental 
evaluation of policies is based on a duty 
of clarification, of enabling those parties 
and  stakeholders  who take environmen- 
tal commitments seriously to assess what 
actions   are   effectively  taken   to  fulfil 
them;  (2)  to show  the  challenges and 
pitfalls  such  clarification   has  to  over- 
come  and   (3)  to  suggest   a  coherent, 
strategic  approach to overcome  them. 
This ‘‘on-board’’ approach raises  some 
fundamental   issues  that  we  will  now 
briefly discuss. 
Based  on  the  Senegal case  and  the 
preceding review  of  challenges to the 
evaluator   who   wants   to  get   at   the 
environmental  bottom-line,  let  us  take 
stock of our main proposals. 
Getting at the environmental  bottom-line 
when   evaluating   policies   requires   the 
framing of evaluative  questions  and  the 
treatment   of  content  with  a focus  on 
environmental effectivity concerns. This is 
in essence  the ‘‘concern-focused evalua- 
tion’’ and its four steps for constructing the 
evaluation:    define   a  focal   concern, 
translate  it into ecological and  technical 
criteria, identify and  analyse  all policies 
with an  impact on the concern  (‘‘actual 
policy’’), then evaluate  policies that are 
targeted on the focal concern (‘‘intention- 
al policy’’) confronting actual and  inten- 
tional policy to understand actual results 
and the strategic situation of actors with a 
serious   environmental   intent   (Mermet 
et al., 2010). 
The concern-focused  approach, howev- 
er,  centers  on  the  core  of  evaluation 
methodology: the framing of evaluative 
questions,  and  the  terms  of evaluation 
used (in our case,  to serve most directly 
those actors who are intent on obtaining 
environmental  effectiveness from poli- 
cies). This leaves  open  essential  aspects 
of the evaluator’s intervention. Here, we 
have been  concerned with situations 
where   a significant  part  of  the  stake- 
holders  perceive  the effort to clarify the 
environmental  bottom-line of policies as 
inappropriate interference. Whether con- 
ducting an evaluation  commissioned  by 
stakeholders who have not been  able to 
create  a consensus on the environmental 
issue, or whether conducting non- 
commissioned   evaluative   research  (as 
in the Senegal case above) the evaluator 
is then ‘‘on-board’’, embarked on an 
adventure  that is at  once  strategic  and 
methodological, of clarifying environ- 
mental efficiency in the face of resistance. 
Let us briefly discuss the four aspects  of 
this ‘‘on-board’’ situation. 
Concern-focus  and  pluralism: it is often 
claimed that when focusing on clear 
environmental  criteria and  benchmarks, 
the evaluator may not reflect the balance 
of  priorities  of  the  community  (local, 
national,  international).  Indeed,  we  do 
not  know  a priori  which  parties   and 
stakeholders take environmental commit- 
ments seriously. Far from lacking plural- 
ism,  the  clarification   it  produces   is  a 
crucial input to revive pluralistic debate 
on    environmental    commitments   and 
actions   which  is  lacking   in  so  many 
situations  of dubious  consensus  around 
environment   and   sustainable  develop- 
ment. We  cannot  expect  the adherence 
of  all  parties.   Evaluation  approaches 
aimed  at  obtaining   a consensus-based 
assessment  of environmental  policy run 
the   risk  of  being   diverted   from  the 
environmental   bottom-line  by  the  very 
forces which generate the environmental 
problem  in  the  first place. A  clarified 
public debate should confront an environ- 
mental   evaluation   with  other  (agricul- 
tural, geopolitical, etc.) evaluations. The 
evaluator is ‘‘on-board’’ in that he cannot 
keep  out of the fray: clarifying environ- 
mental  commitments and  achievements 
does make him an additional party in the 
controversy.  In Senegal, the PASIE pro- 
vides a good example of an environmen- 
tal program in a context where pluralistic 
debate  is  insufficient,  and   where   the 
evaluation   creates   new  possibilities  to 
engage others actors in such debate 
Evaluation  as  a form of strategic  inter- 
vention, based on strategic  understand- 
ing:    a   major    theoretical    issue    in 
evaluation  focusing on the environmen- 
tal bottom-line is that  it cannot  rely on 
theories  and  concepts  that conceive  of 
environmental management as primarily 
(or even, as only) an exercise  in 
coordination  and   cooperation (based 
on  the premise  that  we  all want  good 
environmental quality, but are not yet 
organised well  enough   to  achieve   it). 
Such theoretical backgrounds support 
evaluations  that focus on compromise 
points and  procedures, not on the 
environmental  bottom-line. The latter 
needs theories that acknowledge the 
political and adversarial dimensions 
fundamental  to most environmental 
issues,   instead   of  euphemising   them 
and  strive to clarify them for the discus- 
sion and treatment of environmental 
problems.  In our work, the strategic 
environmental management analysis 
framework  provides  such a conceptual 
foundation  (Mermet et al.,  2005). It  is 
essential  for the on-board  approach  to 
be able to mobilize theoretical resources 
sensitive  to  the  strategic   dimensions, 
such as  the sociology  of organisations 
(Crozier and Friedberg, 1980), environ- 
mental  geopolitics   (Le Prestre,  2005), 
the  anthropology  of  development 
(Olivier  de  Sardan, 1995)  or  critical 
and  political  sociology  (Boltanski and 
Chiapello, 1999). 
Between managerial approaches and 
immersion  in the field: at  the centre  of 
the  on-board  evaluator’s  situation  rests 
the awareness that the implementation of 
policies is subject to deep  contingencies 
such as field conditions, ecological, 
technical,  political,  cultural, social,  etc. 
Linking together  a real understanding of 
the field reality of environmental policies 
and  the constructed  abstraction of envi- 
ronmental  management tools  and   sys- 
tems raises important theoretical and 
methodological challenges. First, the 
evaluator  must embark  on  comprehen- 
sive approaches that  allow  deconstruc- 
tion of the situation and provide 
irreplaceable materials  for the  (re)con- 
struction    of    the    evaluation.    Then, 
a normative  and  management-oriented 
approach is necessary for positing crite- 
ria, benchmarks and  assessments. 
Mobilizing them together is a challenge, 
not only for the demands on  time and 
expertise in diverse disciplines (from 
management to anthropology, from socio- 
logy  to  planning   and   law),  but  also 
because these are two profoundly 
different perspectives, mind sets even. 
Comprehensive approaches  promote 
immersion  in the  field,  rather  than  the 
researcher arriving up front with a load 
of normative (environmental) demands 
(Brosius, 2006, expresses  this very clearly  
in the  example  of conservation issues).  
Managerial  approaches  have a   
normative    basis;     they    welcome
 
 
 
excursions into the real confusion of the 
field, but only so far as the benefits for 
clarification   are   rapidly   visible.   The 
tension  is apparent for instance  in our 
evaluation  of programs, which has to be 
conducted both from an internal point of 
view (understanding the real functioning 
of  the  program  on  its  own,   internal 
terms and  dynamics) and  from an exter- 
nal point of view (analysing  it based on 
external expectations, independent of 
their having meaning  and support for 
program members). For more details we 
refer the reader to Leroy (2006). 
An on-board  evaluation  framework  for 
assessment  in the midst of shifting 
references  and  situations: evaluation  of 
environmental effectiveness of policies 
almost  always   occurs  in  a context  of 
complex  natural  and   social  dynamics 
that combined  with strategic  games  the 
stakeholder’s  play, leads to ever shifting 
references. An essential  issue here  is to 
posit a small set of well-defined, synthet- 
ic criteria that will allow the evaluator  to 
synthesize  into a clear  assessment  the 
complex information and understanding 
gathered in the  evaluation’s  field- and 
paperwork.  This is  the  object   of  the 
‘‘on-board evaluation  framework’’ used 
in the  Senegal valley  evaluation. Two 
further points are to be underlined  here. 
First, the framework  is based on an 
assessment  with regard to dynamic, 
relative, notions of efficiency. When 
discussing any serious political matter 
(think     of     unemployment,      wages, 
taxes. . .), everyone  readily  admits  that 
the crux of the debate is laying  down 
clearly, about  a given policy or reform, 
who  is set  out  to win  or  lose,  who  is 
going to get closer to his goals and 
principles  and  who  is not.  Treating  an 
environmental issue seriously does not 
consist of pondering about absolute, 
agreed upon reference  states, but about 
whether a given policy works towards or 
against the  goals  expressed by  those 
actors  who  want  progress  on  a given 
environmental   issue.  This is  what  the 
apparent simplicity of the on-board 
evaluation   framework   sets  out  to  do, 
as  a synthetic  tool in situations  where 
environmental efficiency tends to be lost 
in strategic translations.  Second, the 
choice  of the  criteria  (the  lines  in  the 
table) is of course essential. Beyond their 
small number and  their clear  definition, 
each of  them has to make sense  both 
in terms of  political  commitments  and 
in   technical   and   ecological   terms 
(the  case  studied   here   clearly  shows 
that the optimization of electrical produc- 
tion ‘‘weak artificial flood’’, and the 
development    of   irrigated    agriculture 
‘‘development   of   dyke   building   and 
infrastructure  works  in  the  river  bed’’ 
are technically incompatible  with the 
preservation of wetlands  ‘‘no net loss’’, 
and  are  therefore  against any  political 
commitment to maintaining  the ecologi- 
cal quality  of the  floodplain).  Much  of 
their usefulness lies in their capacity  to 
firmly link technical and political debates. 
Like a good compass, or a GPS, they help 
to navigate and hold the line of 
environmental effectiveness in the midst 
of the accumulated and  tangled  maps 
of contemporary environmental policy 
problems 
To sum up, we could paraphrase the title 
of Eileen Shapiro’s  (1996) book on 
management  fads,   and   state   that   a 
crucial  issue  today  is to  assess  in the 
age   of integrative  discourses  that  em- 
brace so much and  sometimes  achieve 
so little. The concern-focused  evaluation 
approach,  the   analysis   of   the   ‘‘on- 
board’’   evaluator’s   situation   and   the 
‘‘on-board  evaluation  framework’’ pre- 
sented here, are resources which combi- 
ne courage with method.  But even once 
purpose and method are clear, the 
evaluator  will still have  to manage,  in 
the real and messy world of environ- 
mental policy and evaluation, the pitfalls 
we reviewed in the first part of the paper. 
Here, we hope the six experience-based 
guidelines  we propose may also  be  of 
use.  From deconstruction  to assessment 
and through the construction of the 
evaluation, they provide complementary 
mottos to resist being  led astray  by the 
combination  of complexity and strategic 
opposition to clarification of the environ- 
mental bottom-line. & 
 
 
References 
 
Albergel J, Bader JC, Lamagat JP, S eguis L, 1993. 
Crues et s echeresses sur un grand  fleuve tropical 
de  l’Ouest  Africain :  application  a   la  gestion 
de la crue du fleuve Sen egal. Se cheresse 4 : 143- 
52. 
Ba  AT, Noba   K,  2001.  Flore  et  biodiversit e
v eg etale au Sen egal.  Se cheresse 12 : 149-55. 
Barbier M, 2008. Bottling water, greening farm- 
ers: the socio-technical and managerial cons- 
truction of a  ‘dispositif’ for underground water 
quality protection. International Journal of Agri- 
cultural Resources, Governance and Ecology 7 :  
174-97. 
Bill e   R,  2007.  A   dual-level   framework   for 
evaluating  integrated  coastal  management be- 
yond labels. Ocean  & Coastal Management  50 : 
796-807. 
Boltanski L, Chiapello E, 1999. Le nouvel esprit du 
capitalisme. Paris: Gallimard. 
Bourliere F, Morel G, Galat G, 1976. Les grands 
mammif eres de la basse vall ee du Sen egal et leurs 
saisons de reproduction. Mammalia 40 : 401-12. 
Boutillier JL,  Canterelle  P, Causse  J, Laurent C, 
Ndoye T, 1962. La moyenne valle e du Se ne  gal. 
E tude socio-e  conomique. Paris: Presses universi- 
taires de France. 
Boutillier  JL, Schmitz J, 1987. Gestion tradition- 
nelle  des   terres  (syst eme  de   d ecrue/syst eme 
pluvial) et transition vers l’irrigation : le cas  de 
la  vall ee   du   S enegal.   Cahiers   des   Sciences 
Humaines 23 : 533-54. 
Brosius JP, 2006. Common ground  between 
anthropology  and conservation biology. Conser- 
vation Biology 20 : 683-5. 
Cattan A, Dubien I, Laurans Y, Mermet L, 1996. 
E laboration  d’un plan  d’utilisation des  espaces 
inondables  et d’un plan  de  gestion  du  Val de 
Sao^ne.   Paris:  AScA,  Syndicat  Mixte d’E  tudes 
pour l’Am enagement du Bassin de la Sao^ne et du 
Doubs. 
Chanal  V, Lesca H, Martinet AC, 1996. 
Recherche     inge nierique     et     connaissances 
proce  durales en sciences de gestion : re  flexions 
e piste mologiques et me thodologiques. Papier de 
recherche no 12,  EURISTIK, ESA CNRS 5055. 
Cime,  1994.  Les zones  humides,  rapport   de 
l’instance d’e  valuation. Paris: La documentation 
franc¸aise. 
Crabb e   A,   Leroy  P,   2008.  The  handbook 
of environmental policy evaluation. London: 
Earthscan. 
Crozier M, Friedberg E, 1980. Actors and 
systems: the politics of collective action. Chicago: 
University of Chicago Press. 
Coutouzis M, Latour B, 1986. Le village solaire de 
Frangocastello. Vers une ethnographie des 
techniques contemporaines. L’Anne  e Sociologique 
36 : 113-67. 
House ER, Howe KR, 1998. Deliberative demo- 
cratic evaluation in practice. Boulder (Colorado, 
USA): University of Colorado. 
Humbert J, Mietton M, Kane A, 1995. L’apr es- 
barrage dans le delta du S en egal.  Sc enarios de 
remis en eau de la cuvette du Ndiael et impacts. 
Se cheresse 2 : 207-14. 
Le Prestre P, 2005. Protection de l’environnement 
et    relations    internationales.     Les   de  fis   de 
l’e copolitique mondiale.  Paris: Armand Colin. 
Lericollais A, Schmitz J, 1984. La calebasse  et la 
houe. Techniques et outils des cultures de d ecrue 
dans  la  vall ee  du  S en egal.  Cahiers  Orstom  – 
Sciences humaines 20 : 427-52. 
Leroy   M,    2006.   Gestion    strate  gique    des 
e  cosyste mes du fleuve Se ne  gal: action et inaction 
publiques internationales.  Paris: L’Harmattan. 
MEPN,  1997.  Plan   re gional   d’action   pour 
l’environnement (PRAE). Re gion  de  Saint-Louis. 
Dakar:  minist ere  de  l’Environnement et  de  la 
Protection de la nature, Secretariat permanent du 
Conseil sup erieur des ressources naturelles et de 
l’environnement. 
 
Mermet L,  1996. Les etudes  d’ evaluation  entre 
strategie    et   m ethodologie    –   l’exemple   des 
politiques   publiques    en   mati ere    de    zones 
humides. Ge  rer et Comprendre  46 : 55-64. 
Mermet  L,  Bille  R, Leroy M,  2010.  Concern- 
focused evaluation for ambiguous and conflicting 
policies:  an  approach from  the  environmental
 
 
 
field. American Journal of Evaluation 31 : 180- 
98. 
 
Mermet L,  Bill e R, Leroy M, Narcy  JB, Poux X, 
2005.   L’analyse   strat egique    de   la   gestion 
environnementale :  un   cadre   th eorique   pour 
penser  l’efficacit e  en  matiere  d’environnement. 
Natures,  Sciences, Socie te s 13 : 127-37. 
 
Mickwitz P, 2003. A framework  for evaluating 
environmental policy instruments: context and key 
concepts. Evaluation 9 : 415-36. 
 
Monnier  E,  1992. E valuation  de  l’action  des 
pouvoirs publics. Paris: Economica. 
 
Morel  G,  Morel  MY, 1990.  Les oiseaux   de 
Se ne gambie.  Notices  et cartes  de  distribution. 
Paris : Orstom editions. 
 
Olivier de  Sardan   JP, 1995. Anthropologie  et 
de  veloppement. Essai en socio-anthropologie  du 
changement  social. Paris: Karthala. 
 
OMVS, 1996. Projet E  nergie  Manantali.  Pro- 
gramme  d’atte nuation  et de  suivi des  impacts 
sur l’environnement (PASIE-Manantali). Version 
progressive.     Mardi    10    de  cembre    1996. 
Coyne et Bellier, Fitchner, Tecsult. Groupement 
d’ing enieurs Conseils, OMVS-Haut Commissariat. 
OMVS,  1999.  Programme   d’atte  nuation   et 
de suivi des impacts sur l’environnement (PASIE) 
de la mise en valeur du fleuve Se ne  gal. Version 
de finitive   (janvier   1999):    Coyne   et   Bellier, 
Fitchner, Tecsult, OMVS Haut Commissariat. 
Patton MQ, 2008. Utilization-focused evaluation, 
4th edition, Tousand Oaks (California, USA): 
SAGE. 
PDRG, 1994. Conseil interministe riel sur le Plan 
Directeur  Rive  Gauche.   Dakar:   minist ere   de 
l’E  conomie, des Finances et du Plan. 
Poux X, Dubien I, Servheen  C, 1996. E tat des 
lieux de  la population  ursine et de  son habitat 
dans le Haut-Be arn ; strate  gies de conservation et 
de  renforcement  e ventuel. Paris:  AScA, IUCN, 
Universit e du Montana,  IPHB. 
Reizer   C,   1974.  De finition  d’une   politique 
d’ame nagement    des   ressources    halieutiques 
d’un e  cosyste me aquatique complexe par l’e tude 
de son environnement abiotique, biotique et 
anthropique.   Le    fleuve   Se ne  gal   moyen   et 
infe rieur.  Doctorat  en  sciences  de  l’environne- 
ment, Arlon, Fondation universitaire luxembour- 
geoise. 
Rochette C, 1974. Le Bassin du fleuve Se ne gal. 
Monographies    hydrologiques    Orstom,   no 1. 
Paris: Orstom editions. 
Schmitz J, 1986.   Agriculture de  decrue,  unites 
territoriales et irrigation dans la vall ee du S en egal. 
Cahiers de la Recherche-De veloppement Orstom 
12 : 65-77. 
Scrase  JI, Sheate  WR,  2002. Integration  and 
integrated  approaches to assessment:  what  do 
they mean for the environment?   Journal of 
Environmental Policy and Planning 4 : 275-94. 
Shapiro EC, 1996. Fad surfing in the boardroom 
– reclaiming the courage to manage in the age of 
instant answers.  Oxford: Capstone. 
Trochain J, 1940.   Contribution a   l’ etude  de  la 
v eg etation  du Sen egal.  Me moires  de l’IFAN  2  :   
1-433. 
World Bank, 1997. Regional hydropower  devel- 
opment project (Mali-Mauritanie-Se ne gal). Staff 
appraisal report. Infrastructure, water, urban 
development and energy. Report no 16083-AFR. 
Washington  (DC): World Bank. 
